for six years, and I am not prepared to accept the conclusions of those who work only in ideal conditions of patient selection and technique. In any case this information is not needed unless it is to be acted on and this implies a skilled and eager surgeon and a patient who has agreed in advance to surgery if an operable lesion is found. There is not much point in finding carotid stenosis if we are not prepared to do anything about it. These admirable tenets are not always adhered to, certainly not by myself. It must also be recognized that the proportion of operable lesions found will be inconsiderable if angiography is performed indiscriminately. Thus in a series of 720 patients only 500 were thought to have an operable lesion and the proportion in whom operation was feasible was lower still (Gurdjian et al. 1961 ). These gigantic mass exercises are, I hope, no longer carried out and more selective angiography will produce a higher proportion of potentially operable cases, although not of course a larger number. In practice it seems sensible that when a patient has a history and other indications of carotid stenosis, particularly transient ischemic attacks, investigation may well be liniited to the carotid artery on the relevant side. If symptoms are more widespread, particularly if they appear to involve the vertebrobasirar territory and especially in comparatively young patients, then an arch aortogram is the most reasonable investigation. Even with such selection the gains may not be great. Hately & Murray (1971) found that of 48 arch aortograms done for suspected extracranial vascular disease, 25 showed significant lesions but only 9 of the patients were operated on and perhaps only 6 had a reasonable chance of benefit.
The following contrasting histories illustrate the therapeutic dilemma.
Case 1 A woman of 46 began to have frequent attacks of flashing lights in front of the eyes, sometimes with headache, and also attacks of severe vertigo. Examination was entirely normal except that blood pressure in the left arm was 140/90 and in the right 125/85, and there was a bruit above and below the right clavicle. An arch aortogram showed subclavian stenosis and this was scooped out by Mr Kenneth Bloor. Since then she has remained well with only a single attack of flashing lights; a convincing vindication of a policy of aggressive investigation in a patient with clinical evidence of a single arterial lesion, or so it would appear.
Case 2 A man of 48 had been suffering from transient ischxmic attacks for five months when first seen. These took several forms; tunnel vision, double vision, circumoral parasthesik, ataxia and aphasia.
These had increased from twice a week to twice a day, but with full recovery in between. He was established on anticoagulants. The attacks stopped and did not return at all for the six months he was on treatment. On stopping, he had one attack of tunnel vision but no further symptoms for the succeeding six months. The only investigations here were a normal blood count, negative Wassermann reaction and normal ECGa vindication of a non-aggressive policy towards those with clinical evidence of multiple arterial lesions. I think it by no means improbable, however, that anticoagulants would have stopped the symptoms in the first patient and that the second patient may have had an operable lesion.
Mr J C Taylor (Sheffield Regional Department ofNeurosurgery and Neurology, Derbyshire Royal Infirmary, Derby)
Surgical Aspects of Cerebrovascular Disease
Distinction between cerebral infarction and intracranial bleeding can be very difficult indeed at times, but the neurosurgeon is still primarily concerned with haemorrhage. The surgical approach to occlusive vascular disease, despite a number of enthusiasts, remains tentative and unproved, and I do not propose to discuss it further in this paper.
For more than fifteen years neurosurgeons everywhere have been preoccupied with the problem of intracranial bleeding. They spend much of their time investigating and operating on such patients and many papers have been written on the subject. Yet there remains a widespread lack of understanding of the subject outside neurological circles. The following are characteristic examples of the kinds of approach made to the neurosurgeon by clinical colleagues.
(1) A consultant physician in conversation: 'I have a young man who had a subarachnoid hemorrhage last week. But he is so fit and well that I won't ask you to see him just yet.'
(2) A senior medical registrar, in another town, on the telephone to a neurosurgical registrar at 2 a.m.: 'We have just admitted a 50-year-old woman who has had a subarachnoid hemorrhage. The CSF is full of blood and she is in deep coma. Please can we send her over to you at once?'
(3) A very senior physician, in conversation: 'A 35-year-old woman was admitted to my ward eleven days ago with a hemiplegia of sudden onset. Her CSF was quite clear and she is improving. I don't usually like to bother you with this sort of case, but thought you might be interested.'
Each of these approaches indicates a lack of grasp of first principles. The first example was perhaps the most urgent for investigation and treatment. I heard about him next after he had died from recurrent bleeding two weeks later. The second example was a waste of time and sleep. Nothing except good nursing can be done for such patients. Operations in this state are invariably fatal, but if they are left alone some improve and can be rescued.
The third example indicates more than one misconception: that lack of blood in the CSF means that it is not a case of bleeding; that it is possible to make a confident diagnosis on purely clinical grounds; that in any case such a patient could have little surgical interest. In the event, this young woman was shown to have bled from a large aneurysm, and had a sizeable associated himatoma in her temporal lobe; it was possible to obliterate the aneurysm and evacuate the hiematoma.
It is true that most patients who suffer intracranial bleeding have blood in the CSF, but I have seen many examples ofruptured aneurysms which have bled directly into the brain substance without staining the CSF. On the other hand, in a large series of primary h2morrhagic strokes carefully investigated by McKissock et al. (1959) , 20 % had CSF which was clear and colourless. Some of these fluids contained from 20 to 500 white cells, and here is another diagnostic trap -it is not unusual for cases of primary intracerebral hemorrhage to be mistaken for meningitis or brain abscess.
Precise diagnosis requires not only careful clinical examination and lumbar puncture but also cerebral angiography and sometimes ventriculography; the brain scan is also bccoming increasingly important. Hxemorrhage into the cerebellum is not in fact a very rare condition; of 300 cases of primary intracerebral bleeding collected by McKissock and his team, there were 23 cerebellar hmatomas. These will be missed unless they are thought of, and ventriculography is needed to prove the diagnosis.
In general terms, spontaneous intracranial bleeding (which is clearly a better term than subarachnoid hemorrhage, since bleeding occurs into the brain substance, the ventricular system and subdural space as well as the subarachnoid space) falls into three main categories, each a different problem with respect to management.
(1) Aneurysms Some knowledge of the natural history of ruptured aneurysms on the circle of Willis or its tributaries is essential for understanding and logical management. Natural mortality, without surgical manceuvres, is 30% from the first bleed. After a further eight weeks recurrent bleeding in the survivors has increased mortality to 60% and the eventual mortality measured at two years reaches 80 %.
For those who survive the first himorrhage the most dangerous time for recurrent bleeding is the second week after the initial ictus. Thus it is a matter of urgency to investigate, find the aneurysm and attempt to make it safe before recurrent bleeding occurs.
The question of selection of cases for investigation is vexed, and in my experience some physicians, both young and old, have difficulty. The simple rules laid down years ago remain sound in practice. Patients can be placed without much trouble into three clinical groups. Group A: Patients who are so ill that they are likely to die from what has already happened to them. They should not be interfered with; some will improve and move into Group B. Group B: Patients who have recovered or are likely to recover from their hienorrhages. This group comprises most of our operation cases, and must be considered as surgically urgent. The young man who was too well to refer, whom I mentioned earlier, might well have been saved if only we had had the opportunity to investigate him, find his aneurysm and deal with it. Group C consists of patients who have recovered from a hiemorrhage, which occurred more than eight weeks before. Decision to operate on these patients must depend on a number of variable individual factors, because the natural morbidity and mortality and the surgical morbidity and mortality begin to converge. As might be expected, with increasing experience and improving surgical techniques we operate safely on more of these patients now than we were inclined to a few years ago.
One or two general points: reported mortality figures vary widely according to the type of patient operated on. Those surgeons who operate only on the fittest patients will produce the best statistics. Aneurysms in different situations and of different shapes and sizes carry widely varying dangers for operation.
Arterial hypertension is not a disqualification unless in the malignant phase. I refer, of course, to true, established hypertension and not to the transient hypertension caused by the hemorrhage, so often seen in an ordinarily normotensive patient.
(2) Angiomas The second major group is that of arteriovenous malformations which have bled. Although commonly referred to as angiomas, they are not, of course, neoplasms. They vary from minute groups of abnormal capillary-like vessels, too small to be demonstrated by angiograms, to huge masses involving most of a cerebral hemisphere. Prognosis for recurrent bleeding is not so grave as with aneurysms; some never bleed more than once, others may go for many years between bleeds. Some are technically accessible and operable; others are not. It is widely agreed that, if it is possible and safe, an angioma which has bled should be excised. Radiotherapy has been and is used, but despite some ambitious claims most of us consider it of little or no value. Newer and experimental techniques are being tried, such as cryogenic obliteration and injection of plastic beads into the abnormal vessels to induce thrombosis, but they are not yet evaluated.
(3) Primary Intracerebral Hamorrhage Finally there is the problem of the 'stroke' -the primary intracerebral hvmorrhage. In 1960 the author of an editorial in the Lancet wrote on the subject of 'Cerebral Apoplexy': 'In this common condition, what is the mortality rate? Statistics of conservatively treated cases are confined to reports of cases verified by necropsy; it is hardly surprising that the mortality rate of cases treated conservatively is then discovered to be one hundred per cent' (Lancet, 1960, ii, 32) .
We have learned a great deal since then, notably that the middle-aged, hypertensive female tolerates her stroke as remarkably well as she tolerates hypertension. In the great stroke trial carried out at the Atkinson Morley Hospital, in which I was deeply involved (McKissock et al. 1961) , these women had a conservative mortality of only 30 %. This figure was disastrously doubled by careful craniotomies for evacuation of the clot.
It is a fair generalization that surgical evacuation of hematomas does more harm than good. Consequently it may be desirable to attempt to relieve it in certain cases, but first it is necessary to understand the nature of spasm. Our aims in this work have therefore been: (1) to establish a radiological technique which would provide accurate measurements of cerebral arteries of baboons down to an internal diameter of the order of 05 mm and to make these measurements in a 'blind' way so that they were not influenced by expectation; (2) to determine the normal reactivity of the basal arteries of man and the experimental animals to common physiological stimuli (arterial CO. tension, mean systemic arterial blood pressure, central venous pressure, arterial blood pH) so that man and baboon may be compared; and (3) thus to show and explain the significance of small changes in diameter of vessels after subarachnoid hemorrhage.
Techniques
The technique of angiography under carefully monitored and controlled conditions and the 'blind' techniques of measuring the arteries have been described (du Boulay & Symon 1971). Additional points relevant to the present study are: (1) that transient hypotension has been induced by exhausting air from a small decompression chamber into which the lower half of the monkey's body has been introduced; (2) that 'subarachnoid hemorrhage' has been reproduced by injecting 2 ml arterial blood (drawn freshly from the aorta of the monkey through the femoral pressure-monitoring catheter) into the cisterna magna. The injection has been slow, taking 8-10 seconds, and has been made through a needle introduced only for this purpose and then withdrawn.
FINDINGS

Normal Reactivity
(1) To Paco, changes: By measuring the diameters of the major vessels at the brain's base shown by angiography under carefully monitored conditions, data have been obtained about the
